Face processing is a crucial socio-cognitive ability. Is it acquired progressively or does it constitute an innately-specified, face-processing module? The latter would be supported if some individuals with seriously impaired intelligence nonetheless showed intact faceprocessing abilities. Some theorists claim that Williams syndrome (WS) provides such evidence since, despite IQs in the 50s, adolescents/adults with WS score in the normal range on standardized face-processing tests. Others argue that atypical neural and cognitive processes underlie WS face-processing proficiencies. But what about infants with WS? Do they start with typical face-processing abilities, with atypicality developing later, or are atypicalities already evident in infancy? We used an infant familiarization/novelty design and compared infants with WS to typically developing controls as well as to a group of infants with Down syndrome matched on both mental and chronological age. Participants were familiarized with a schematic face, after which they saw a novel face in which either the features (eye shape) were changed or just the configuration of the original features. Configural changes were processed successfully by controls, but not by infants with WS who were only sensitive to featural changes and who showed syndrome-specific profiles different from infants with the other neurodevelopmental disorder. Our findings indicate that theorists can no longer use the case of WS to support claims that evolution has endowed the human brain with an independent face-processing module.
Introduction
Faces provide us with important social information. We use them to guide our actions and to engage in social behavior. They are also ubiquitous in the environment. It is therefore not surprising that faces acquire a special status among visual stimuli. For instance, face recognition is more disrupted by stimulus inversion than is object recognition (Yin, 1969) . There also exist adult neuropsychological patients who lose the ability to recognize objects but not faces (Moscovitch et al., 1997; Duchaine and Nakayama, 2005) , and vice versa (Bodamer, 1990; Kanwisher, 2000; Busigny et al., 2010) . Moreover, functional neuroimaging studies have revealed a region of cerebral cortex-the fusiform face area (FFA)-that is significantly more activated for faces than for non-face stimuli such as assorted objects (Kanwisher et al., 1997; McCarthy et al., 1997) , strings of letters (Puce et al., 1996) , animals without heads (Kanwisher et al., 1999) , or the backs of human heads (Tong et al., 2000) . Also, faces start to acquire their special status from a very early age. For example, neonates track moving face-like stimuli farther than other visual patterns of comparable complexity, contrast, and spatial frequency (Goren et al., 1975; Johnson et al., 1991) . This, along with evidence that face processing is localized in the adult brain, has led to claims in the literature that evolution has endowed the human brain with an independent, minimally interactive, face-processing module (Kanwisher, 2000 (Kanwisher, , 2010 .
Further claims for this nativist, modular perspective call on a rare genetic disorder, Williams syndrome (WS: for full genotypic/phenotypic details, see Farran and Karmiloff-Smith, 2012) . Adolescents and adults with WS are seriously impaired in a range of domains (e.g., spatial cognition, number, and problem solving; Donnai and Karmiloff-Smith, 2000) , have an average IQ of 56 (Mervis and Bertrand, 1997) , and yet they perform within the normal range on standardized face-processing tests (Bellugi et al., 1988a; Deruelle et al., 2003; Tager-Flusberg et al., 2003) . This has lead to claims in the literature of an "intact, " "spared, " or "preserved" face-processing module in WS (Bellugi et al., 1988b (Bellugi et al., , 1994 Wang et al., 1995) . Nonetheless, the question of whether face processing is "normal" in this population or calls on atypical neuro-cognitive processes remains hotly debated (Mills et al., 2000; Deruelle et al., 2003; Tager-Flusberg et al., 2003; Karmiloff-Smith et al., 2004; D'Souza and Karmiloff-Smith, 2011) .
Observational studies revealed that infants and young children with WS are fascinated with faces and spend more time looking at them than at objects (Mervis and Bertrand, 1997; Bellugi et al., 2000; Laing et al., 2002) . Experimental studies also found that adolescents and adults with WS perform within (or near) the normal range on standardized face-processing tasks, such as the Benton Facial Recognition Test (Benton et al., 1983) and the Rivermead Face Memory Task (Wilson et al., 1986) . But could there be different (i.e., atypical) neuro-cognitive underpinnings to their success on these tasks? For instance, rather than using normal configural processing, it is possible to recognize "faces" on the Benton test by detecting specific features within the face stimuli (e.g., a nose; Duchaine and Nakayama, 2004) .
One of the classic claims in the literature about how face recognition is special and differs from object recognition is that the former relies on holistic or configural processing (Tanaka and Farah, 1993) . "Holistic" processing occurs whenever a system processes the emergent features of stimuli-e.g., the overall gestalt of a face or, for instance, the area of a square, rather than the lines that make up the square (Piepers and Robbins, 2012) . "Configural" information, by contrast, refers to the relationship between features and involves two levels of processing: first-order and second-order configural processing. Specifically, first-order configural information refers to the basic configuration of features (eyes above mouth), while second-order configural information refers to the brain's computation of precise variations in the spacing between these features (see Piepers and Robbins, 2012, for discussion) . An important study by Deruelle et al. (1999;  see also Rossen et al., 1995) found that, relative to controls, individuals with WS are better at processing the featural than the configural information of a face. Children and adults with WS (from 7 to 23 years of age) had to decide whether two pictures of faces, presented in upright and inverted conditions, were the "same" or "different. " TD controls usually process upright faces configurally and inverted faces featurally (Young et al., 1987; Leder and Bruce, 2000) , and are more successful at upright than inverted faces: known as the face inversion effect (Yin, 1969) . By contrast, Deruelle et al. (1999) discovered that the participants with WS were less subject to the inversion effect than chronological age (CA)-and mental age (MA)-matched controls. The researchers proposed that individuals with WS have a bias to process featural over configural information, even when faces are upright. This dovetails with studies that show a similar pattern in other visuospatial domains in WS, leading to the claim that individuals with the disorder are "featural processors" (Pani et al., 1999; but see D'Souza et al., 2015) .
However, in a later study, Deruelle et al. (2003) argued that face processing is "preserved" in individuals with WS. Children and adolescents (6-17 years) with WS were instructed to match faces to either a low-or high-spatial frequency filtered target face, with the hypothesis that low-spatial frequency filters would call upon holistic processing and high-spatial frequency filters would require configural processing. The participants with WS as well as the CA-and MA-matched controls all found it easier to process low spatially filtered faces than high ones, and did not differ significantly from each other. No effect of age was found either. It seems reasonable to conclude that all three groups had developed the ability to process faces holistically and were at ceiling (i.e., by 6 years of age). Tager-Flusberg et al. (2003) also presented findings on face processing in WS. It was an important study because of its large sample size: 47 adolescents/adults with WS, 39 CAmatched controls. These participants were tested on a number of tasks, including the Benton and a part-whole paradigm (Tanaka and Farah, 1993) . Tager-Flusberg et al. (2003) found that the surrounding face context had the same effect on individuals with WS as it did for CA-matched controls. The authors concluded that face processing is normal in WS.
However, Karmiloff-Smith et al. (2004) argued that some researchers were conflating two different concepts: "holistic" and "configural" processing, and that the findings of Deruelle, TagerFlusberg, and others did indeed provide evidence of relatively proficient "holistic" processing in WS, but not of second-order "configural" processing which develops later in TD Mondloch et al., 2002; Liu et al., 2013) . As mentioned above, first-order holistic processing occurs when a face is processed directly as a "gestalt" (i.e., fusion between different elements in an array-a low-level visual phenomena). The debate, according to Karmiloff-Smith et al. (2004) is not whether individuals with WS can process a face as a gestalt, they can, but whether they make use of featural or precise configural information (or both). And herein lies the crux of the issue, the focus of our paper: Is featural and/or configural face processing atypical in WS?
Holistic and configural face processing are both involved in normal face recognition. But they develop at different times and at different rates. Holistic processing, pace Carey and Diamond (1977) , develops early in infancy (i.e., from at least 3 months of age; Turati et al., 2010) , whereas configural and featural processing develops later and at a much slower rate (Liu et al., 2013) . Karmiloff-Smith et al. (2004) identified both delay and deviance in face processing in adolescents and adults with WS, specifically with the processing of configural information. In other words, they found that although face processing is relatively proficient in WS, it develops atypically. This had also been confirmed by neuroimaging and event-related potential (ERP) studies of anomalous brain activation in WS during face recognition (Mills et al., 2000; Grice et al., 2003; Mobbs et al., 2004) , as well as by recent developmental studies which revealed atypically developmental trajectories of configural face processing in older children with the disorder (Annaz et al., 2009; Dimitriou et al., 2014) . The FFA has also been found to be larger in WS than in TD controls, which may also reflect atypical face processing (Golarai et al., 2010) . Whether the WS brain starts out with a large FFA, or whether its unusual volume emerges as a result of overly focused face processing in young children , remains an open debate. Nonetheless, these are important findings, because they highlight atypicalities in face processing in this syndrome.
In sum, there is currently no consensus on whether face processing is typical in WS. Yet evidence that face processing in WS is prima facie typical has been used to support the claim that evolution has endowed the human infant brain with independently functioning modules dedicated to specific functions, e.g., face processing (Kanwisher et al., 1997) . So, when individuals with WS present with much more serious deficits in some domains (e.g., visuo-spatial) than others (e.g., face processing), it is taken as evidence of "impaired" and "spared" modules in WS (see D'Souza and Karmiloff-Smith, 2011, for discussion). Individuals with WS should not be seen as having a normal brain with impaired and spared parts, but rather as having a brain that is developing differently (Karmiloff-Smith, 1997 , 1998 . We hypothesize that the ability to perceive a face may appear "intact" when using basic standardized tests, but actually more sensitive measures will reveal that it develops atypically in WS. Face perception involves three different levels of processing: holistic, configural, and featural. Empirical studies (hitherto mainly of adolescents and adults) provide strong evidence-and a broad consensus-that holistic processing is relatively proficient in WS. By contrast, there is also behavioral and neural evidence from several labs (Mills et al., 2000; Deruelle et al., 2003; Grice et al., 2003; Karmiloff-Smith et al., 2004; Mobbs et al., 2004; Dimitriou et al., 2014) , that configural processing may develop atypically in WS, and a possibility that featural processing is also atypical (Karmiloff-Smith, 1997). However, hitherto these processes have been examined in older children, adolescents and adults with WS. But what about infants with WS? Do they start with similar face-processing abilities to typically developing (TD) infants, with atypicality developing later, or are the atypicalities already evident in infancy? This is an important question, because even if a general consensus does emerge that face processing is atypical in older children, adolescents, and adults with WS, then we would still need to know: (1) whether there is an atypicality in featural (as well as configural) processing (see Karmiloff-Smith, 1997) , (2) whether the atypicality is present early in infancy or the outcome of a protracted developmental process that has been operating under atypical constraints, and (3) whether infants with WS show the same configural processing impairment observed in adolescents and adults with WS, or whether they also show a different impairment (i.e., featural).
To answer these questions, the present study compared featural and configural processing in infants/toddlers with WS with MAmatched TD control infants/toddlers. We also included a group of infants/toddlers with Down syndrome (DS) for two reasons. First, it was important to ascertain whether the WS profile was syndrome specific or simply due to low IQ, so the two neurodevelopmental disorder groups were matched on both CA and MA. Second, DS was selected as a comparison group because there is some evidence in the literature that whereas individuals with WS show a processing bias to featural over configural information, the opposite pattern obtains for DS (Bihrle et al., 1989; Bellugi et al., 1999; but see D'Souza et al., 2015) . In the current study, we presented infants with two faces, a familiar face and either a (novel) featurally-changed face or a (novel) configurally-changed one.
We hypothesized that the infants/toddlers with WS would discriminate between the familiar face and the (novel) featurallychanged face, but not between the familiar face and the (novel) configurally-changed face. We predicted that the opposite pattern would hold for DS, and that the TD controls (who usually process upright faces configurally) would display proficiency in both conditions, albeit with stronger effects in the configural condition.
Materials and Methods

Participants
A total of 92 infants were tested: 29 infants/toddlers with WS, 20 infants/toddlers with DS, and 43 TD controls. The children with WS or DS had been tested either for a microdeletion of the ELN gene via fluorescence in situ hybridization or for full trisomy 21. All participants were assessed using the Bayley Scales of Infant Development (Bayley, 1993) . Data from an overall 24 infants/toddlers (eight WS, nine DS, seven TD) were excluded from the study due to fussiness or drowsiness. 
Stimuli and Apparatus
The stimuli were schematic faces: 7 cm (2.75 inch) yellow circles, with four black elements (two "eyes, " one "nose, " and one "mouth") on a black background. This basic schematic face (Figure 1 ) was used as the familiarization stimulus. Two featurally-modified and two configurally-modified versions of this basic stimulus were also created. The featural changes were made by replacing the round eyes with similarly sized squares or diamonds; the configural changes were made by stretching or squashing the features toward or away from the centre by 20 pixels (see Figures 1 and 2, for examples) . We opted for schematic rather than real faces for several reasons. First, it had already been shown that infants' gaze behaviors to naturalistic faces do not differ from their behaviors to schematic faces (e.g., Farroni et al., 2005) . Second, several studies have shown that the mechanisms involved in processing schematic faces are the same as those involved in processing naturalistic faces (see Johnson et al., 2015, for review) . We therefore decided to use schematic faces because they are simpler to control and manipulate, can be presented in a very large format, with very strong color contrasts that capture and hold infants' attention. The infants were seated on their parent's lap 60 cm (2 ft) away from a 97 cm × 56 cm (38 inch × 22 inch) monitor screen, in a dimly lit room with blank, off-white walls. The parents were instructed to look straight ahead and not at the stimuli, and to refrain from interacting with their child during the experiment. A video camera focused on the infant's face was mounted just under the monitor. The camera was connected to a VCR and monitor screen where the experimenter, who was hidden behind curtains, could watch the infant live. For coding purposes, the experimenter used a "picture-in-picture" tool that showed the display of the infant's screen in the corner of the experimenter's monitor screen. The coder could therefore simultaneously see the infant's face and the display that the infant was looking at.
Design and Procedure
Participants were presented with eight test trials. Each test trial was preceded by four familiarization trials, except for the first test trial, which was preceded by eight familiarization trials to be sure of familiarizing the infants with the model face. The familiarization trials consisted of one yellow schematic face (the familiarized face) on a black background (Figure 1) . The test trials consisted of two faces presented side by side-one familiarized face, and one novel face (see Figures 1 and 2, for  examples) . While the familiarized face remained unchanged, there were four novel faces: two configurally-changed faces (one with the features of the face "squashed, " the other "stretched") and two featurally-changed faces (one with square eyes, one with diamond eyes). Each of these faces was presented once on the left-hand side of the screen, and once on the right. The order of the eight test trials was randomized and subsequently fixed (in the following order: featural, configural, featural, configural, featural, configural, configural, featural). So every participant was presented with the same sequence of trials. The fixed order was presented to each participant, using E-prime (Psychological Software Tools, Pittsburgh, PA, USA).
Before the start of each trial, a noisy visual distractor was used to attract the child's attention to the screen. The trial started once the child was looking at the screen. Each familiarization trial lasted 2 s; each test trial, 4 s. The entire experiment lasted no longer than 3 min. All experimental procedures were in accordance with the Declaration of Helsinki, and were approved by the Departmental Ethics Committee, Department of Psychological Sciences, Birkbeck, University of London.
Preferential looking times were coded frame-by-frame using SuperCoder 1.5 (Hollich, 2005) . The coder was blind to the experimental hypothesis. A second experimenter coded 10% of the trials. Inter-rater reliability was very high (r = 0.96).
Results
Chronological Age (CA) and Mental Age (MA) Matching
The CA data in the Control group were non-normal [Z Skewness = 0.09, D(36) = 0.16, p = 0.019]. Because the Control data had a (continuous) uniform distribution, rather than transforming the data, a non-parametric test (IndependentSamples Kruskal-Wallis) was used. As expected, the distribution of CA was significantly different across the three groups, H(2) = 34.81, p < 0.001. However, pairwise comparisons revealed that the DS (Mdn = 30.00) and WS (Mdn = 27.10) groups did not significantly differ on CA, U = 3.03, χ 2 = 0.41, p = 1.000. CA was significantly different in the TD control group (Mdn = 14.22) than in both the DS and WS groups, U = 30.26, χ 2 = 4.44, p < 0.001, U = 27.23, χ 2 = 5.02, p < 0.001, respectively. Because the DS and WS data were normally distributed (i.e., Z Skewness < ±2, Kolmogorov-Smirnov, p > 0.05), an independent t-test was also carried out. It confirmed that the two groups were not significantly different on CA, t(30) = 1.38, p = 0.178. Mental age data were normally distributed. A one way ANOVA showed that the groups did not significantly differ on MA, F 2,65 = 0.86, p = 0.429, showing that the atypical groups were well matched to one another and to the TD controls.
Proportion of Target Looking
For each participant and each test trial, the proportion of target looking (PTL) was calculated. PTL is the total amount of time spent looking at the "target" stimulus (i.e., the novel face) as a proportion of the total amount of time spent looking at both the target and the "non-target" stimuli (i.e., the novel face + the familiar face). No data were excluded from these analyses, because none were three standard deviations greater or smaller than the group mean.
The PTL data were normally distributed. There were no main effects of Group, F 2,65 = 1.13, p = 0.328, or Condition, F 1,65 = 0.003, p = 0.955. Nor was there an interaction effect, F 2,65 = 1.17, p = 0.317. Figure 3 illustrates the data from the PTL analysis.
Longest Look Difference
Proportion of target looking represents an infant's relative interest over the course of an entire trial/experiment. It is one of the most common measures used by infant researchers to investigate cognitive phenomena. However, it does lack sensitivity. For instance, a participant might look for longer at one face (e.g., the target) and then, after building up an internal representation of it, switch to the other face, simply out of interest, before the trial has ended. This would reduce the likelihood of detecting a difference in looking behavior between the two faces. We therefore used another common, but more sensitive, measure-namely, longest look difference (LLD)-over the first four and last four test trials. We would expect a difference in the first four test trials but not in the last four test trials.
Test Trials 1-4
The first four trials (featural left familiar right, configural left familiar right, familiar left featural right, familiar left configural right) were analyzed. As before, data that were three standard deviations greater or smaller than the group mean were excluded from the analyses on a trial basis (data only from two trials from 2 TD participants needed to be excluded). The LLD data were sufficiently normal.
TD children
As expected for the first four trials, one-sample t-tests indicated that longer looks to the configurally-changed face were greater than the chance level of 0 in the TD group, t(34) = 2.69, p = 0.011, r = 0.42. This is considered the normal way for TD participants to process faces. We would, however, also expect TD controls to notice featural changes, albeit less strongly, and indeed a trend emerged with respect to the featurally-changed face, but the analysis did not survive a Bonferroni correction (p > 0.05).
Williams syndrome
As predicted, a one-sample t-test indicated that longer looks to the featurally-changed face were greater than chance in the WS group, t(20) = 2.09, p = 0.050, r = 0.46, but not to the configurallychanged face.
Down syndrome
Longer looks were not significantly greater than chance in the DS group (p > 0.05) for either the featurally-changed or the configurally-changed faces. 
Intergroup analyses
A 3 × 2 mixed-design ANOVA with LLD First (featural, configural) as a within-subjects factor and Group (TD control, WS, DS) as a between-subjects factor revealed no main effect of LLD, F 1,63 = 0.25, p = 0.617, or Group, F 2,63 = 0.88, p = 0.420. In other words, LLD featural did not differ from LLD configural , and the three groups did not differ on "LLD. " However, there was an interaction between LLD (featural, configural) and Group, F 2,63 = 5.30, p = 0.007, η 2 p = 0.14 ( Figure 4) . Post hoc t-tests revealed a significant difference between the WS and TD control groups on LLD Featural , t(54) = 3.05, p = 0.004, r = 0.38. No other result survived the Bonferroni correction.
Order effects
To investigate order effects, we examined whether LLD for the first presentation of the configurally-changed face was significantly different from LLD for the second presentation of the configurally-changed face. If there were order effects, then we would expect LLD to change between the first and second presentations. Yet no significant changes were detected in the TD control group, t(36) = 1.48, p = 0.149, WS group, t(20) = 1.45, p = 0.162, or DS group, t(10) = 0.39, p = 0.707.
We also compared LLD for the first presentation of the featurally-changed face with LLD for the second presentation of the featurally-changed face. Again, if there were order effects, then we would expect LLD to change between the first and second presentations. Yet no significant changes were detected in the TD control group, t(36) = 0.23, p = 0.820, WS group, t(20) = 0.11, p = 0.914, or DS group, t(10) = 0.90, p = 0.387.
Test Trials 5-8
The last four trials were also analyzed. Data that were three standard deviations greater or smaller than the group mean were excluded from the analyses on a trial basis (data only from four trials from 1 TD, 1 WS, and 1 DS participants were excluded). The LLD data were sufficiently normal.
As predicted for the last four trials, neither LLD featural nor LLD configural differed from chance in any of the groups (all p > 0.05). A 3 × 2 mixed-design ANOVA with LLD Last (featural, configural) as a within-subjects factor and Group (TD control, WS, DS) as a between-subjects factor revealed no main effect of LLD, F 1,62 < 0.01, p = 0.968, or Group, F 2,62 = 0.93, p = 0.400; nor was there an interaction effect, F 2,62 = 0.42, p = 0.662.
Discussion
Typical face identification entails processing (1) the features of a face, (2) the configuration of these features or precise variations in the spacing between these features, and (3) the face holistically (i.e., as a gestalt). The latter (i.e., holistic face processing) develops in the first months of life in typical development and is relatively proficient in individuals with WS. This has led to claims in the literature that WS (which is characterized by an uneven cognitive profile) presents a unique case of "impaired" and "spared" cognitive modules-with face processing being an example of a spared cognitive module. However, although holistic face processing is proficient in this population, there is evidence that featural and/or configural face processing may be atypical in older children, adolescents, and adults with this syndrome. Indeed, our study revealed that this is the case in infants/toddlers with WS. As predicted, the TD controls showed a significant discrimination between the familiarized and configurally-changed faces, and a weaker discrimination between familiarized and featurallychanged faces. By contrast, and in accordance with our hypothesis, we found that the infants/toddlers with WS failed to discriminate between the faces in the Configural condition, yet showed a novelty preference for the featurally-changed face. This suggests that infants, like older children and adults with WS, have atypical face processing strategies and use predominantly featural rather than configural information to process upright faces.
In other words, although individuals with WS can process faces, our data reveal that they use an atypical strategy to do so. This is an important finding because it means that theorists can no longer argue for the existence of an "intact, " "spared, " or "preserved" faceprocessing module in WS.
Could theorists argue that face processing is "spared" in infancy and any failure in older children and adults is merely the outcome of a common developmental process that is operating under different (atypical) constraints? This is unlikely, because the present study demonstrates that both featural and configural face processing atypicalities are already evident in infancy. Thus, our data suggest that face processing in WS is already atypical in infancy.
This is a novel finding. It was once thought that face processing was intact in WS. However, evidence has been mounting that one aspect of face processing (configural) develops atypically in older children, adolescents, and adults with WS. Furthermore, a preliminary study hinted that young adults with WS succeed on face recognition tasks by focusing on the features of a face (Karmiloff-Smith, 1997) . By manipulating the features of face stimuli and the configuration of these features, our data are the first to confirm that featural face processing is indeed atypical in this population, and that both featural and configural atypicalities are present early in childhood and are thus not the outcome of a protracted developmental process.
As far as concerns infants/toddlers with DS, although they tended to look longer at the novel face in both the Featural and Configural conditions, this difference did not reach significance. It is possible that for DS infants the sample size was too small to detect significant differences. It is also possible that the infants/toddlers with DS may have required a greater number of familiarization trials (than TD infants or those with WS) for them to detect changes in the stimuli. As far as the authors are aware, this is the first study to investigate face processing in such a young population of children with DS, so information on the required number of familiarization trials was not available. Nonetheless, the fact that discrimination is more challenging for infants with DS is a novel finding.
Although our TD infants demonstrated differential looking in the Configural condition (as expected), it is unclear why they showed a trend toward the familiarized face in the Featural condition and a significant bias toward the novel face in the Configural condition. Although children at this young age often demonstrate a bias toward familiarized faces (a familiarity preference), infant preferences can be driven by both novelty and familiarity (Fantz, 1964; Zajonc, 1968; Berlyne, 1970; Slater et al., 1983; Bornstein, 1989; Fang et al., 2007) . It is possible that the TD infants found the Configural condition easier than the Featural condition; hence a novelty preference was elicited in the former but not in the latter.
Alternatively, it is possible that the TD controls showed a trending familiarity preference for the featurally-changed faces because only local details (the eyes) had changed. Variability in people's eyes is something with which they already have experience. By contrast, the novelty preference to configurally-changed faces may have arisen because "squashed" and "stretched" faces were extremely novel to them. We hypothesize that the configural-changes were so unexpected that they attracted the TD infants' longer attention more than changing the shape of the eyes. This hypothesis fits with theories from the face-processing literature: it has been hypothesized that the more discrepant a stimulus is from the observer's state of knowledge (i.e., from their internal template of face stimuli), the more novel it is to the observer and the more likely it is to elicit a novelty preference (Dember and Earl, 1957; Berlyne, 1960; McCall and McGhee, 1977) . In other words, if something is completely new and unknown, it attracts a relatively high level of attention. This would explain why a novelty preference emerged in the Configural condition and a trending familiarity preference was demonstrated in the Featural condition in TD controls.
Whatever the mechanism turns out to be, it is important to note that the TD controls were more sensitive to the configural changes than the featural changes. Furthermore, when we compare the findings from the TD controls with those from the WS group, it suggests that infants/toddlers with WS not only fail to notice configural changes but also that they process featural information atypically. This is because, unlike the controls, the participants with WS showed a novelty preference to the featurally-changed face. In other words, both featural and configural processing of faces is atypical already in infancy in WS.
There are several potential limitations to the study, which will be tested in future research. As mentioned, in this infant study we opted for schematic rather than real faces for several important reasons. First, it has already been shown that infants' gaze behaviors to naturalistic faces do not differ from their behaviors to schematic faces (e.g., Farroni et al., 2005) . For instance, Farroni et al. (2005) found that infants look longer at upright faces than at inverted faces, as a function of contrast polarity irrespective of whether the face stimuli were schematic or naturalistic. Second, several studies have shown that the mechanisms involved in processing schematic faces are the same as those involved in processing naturalistic faces (see Johnson et al., 2015, for review) . Our choice of schematic faces allowed us to control and manipulate their size and color contrasts, to make them as attractive as possible to infant participants. Additionally, although familiarization paradigms are frequently used in infancy research, one might have preferred a habituation paradigm allowing each infant to find her/his own time to fully encode the model face. However, habituation studies are more prone to subject loss than familiarization studies, and we were dealing with a rare syndrome where subject loss is critical. Moreover, as mentioned, since we used the same familiarized face throughout, all infants had ample time to encode the model face. Thus we opted for a familiarization study because of the rarity of WS and the difficulty in recruiting sufficient numbers of young infants. To our knowledge, this is indeed the first study to examine face processing in neurodevelopmental disorders at such a young age. Yet, to address fundamental questions in psychological theorizing in general, and in face processing in particular, it is crucial to trace developmental trajectories back to their origins in infancy.
Although further research is necessary, our study provides the first evidence that face processing atypicalities are already present very early in the developmental trajectory of individuals with WS. In other words, despite showing subsequent proficiency on standardized face processing tasks, infants/toddlers with WS do not process faces like TD young children. We have also demonstrated that while face processing is atypical in another neurodevelopmental disorder, DS, the two syndromes differ in their strategies and thus the findings with WS cannot be simply explained by low intelligence. In particular, our study highlights the importance of tracing socio-cognitive deficits from very early in development. Finally, our findings indicate that theorists can no longer use the case of WS to support claims that evolution has endowed the human brain with an independent face-processing module.
